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Abstract of JP2004147517 
PROBLEM TO BE SOLVED: To carry out a 
continuous treatment for efficiently transfecting 
a gene into cultured cells. 
SOLUTION: The apparatus for transfecting the 
gene is composed by using an electrode 
controllable in the XYZ directions as an 
electroporation system, a plate supporting 
pedestal and a perforated plate with an 
electrode plate. Thereby, a plurality of 
specimens and a plurality of species of genes 
can simply and surely be treated to automate 
the transfection into the cultured cells at a high 
speed. Damage to the cells can be 
suppressed and an extraneous gene can be 
transfected Into the cells with high efficiency by 
optimizing the shape and material of the 
electrodes, kind and period of electrical pulses 
and applying a voltage in a cooling chamber. 
COPYRIGHT: (C)2004.JPO 
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C SI JS 1 ] 

m5tlt)ICite^tllB§SlC«At?fe4;)<?))te^^AllllC3yi)7. 

S(il2^SSX<9<2;i/>:«ilE5I»lffi<?)fltltA:t)UTl(il2^J|-&t»»rttIS'J«PaPV, 
[ SI >K JS 2 ] 

asKJS 1 I2tt0lte^5f AHlcaif «llEp[»«ffitt. ffiKti tttJt, MIEpF 

gjiffi vflui2 7- zffly^ffiv: <z>ffi8tt ait 1 1 cvt^svt?»e^5fAiii. 

[ H ^ 3 ] 

SI«JS1 lEia!<?)i6e^«AllllCSyilT. !EClS£P°I«H$9'r>C-r>XtillSU, 
ifie^0«ATIlfelfflB3<?)iS«gStSait?fedft<?)'f>C-y>7«IS¥attt?C 

V tiff fflv 1 3 ae^^A^i. 

C SI >K Jl 4 ] 

SI«Jl 1 lEtKQitfi^ «AII5lC3if UT, fly^RlUl^ffitt, 1 ^t^ <9 ^ffi , fttt <i) ^tt , 20 
<?)5tJiiStlfflriifeff«;lffi, ff<i)^JSlCRffi«<?)lffitlJt*.ltt<9Tiri)fft»1 -) 
r#JSt^t2CVtWSlVt3fte^»AJIi. 

[ a Ji 5 ] 

a«ffl 1 tBtt©»e^«AJIBlC3iri»T, Si 12 7 - 7 «y«ffltt . «i ffi ttDl -d fl. 8P <?) 3^ » 

mffit««:mfficfflJy•^i^«7•77llffi<^)llr^l,^^1oJ•!^±<^)r#^£t*tIc^ti»s^ 
>;mta^«A^S. 
C SI Jl 6 ] 

Sl>KJSliEli;<?)lfte^«A^ln:3ifl)T. S0I2 7-1/-I-, fl(ilE°FS)lffi, filE7-X«iJl 30 

ffitt. y^iPf -r > A-wcaf) , -^oss iciSfeti t u i c ^ t iff ^ ^ 1 1 ae^«A 

[ SI JS 7 ] 

SliKJl 1 lEtl!<9)ft£T«Alll cay 11 T , t mc. SdlERllJilffit i5fc>^t 2 fed))<9asai 
5§^IIStl^feft,^lllt*t?C>ft!ltfi[>;tIiSe^«A^l. 
C SI « Jl 8 1 

ttJKJl 1 lEtK(9ltG^«AI€lcajri»T. «! sB «S «P ? S ft . 55 » » A ;i/ 7 t 56 * t I 
CVtiflS[^t2»e^«A^t. 
[Sl5K« 7 ] 

lOtfe^ t IfflflSC^A t 3 ^t^^^«A^^IC3y II 1 . 40 
^IX<i)^2;i.t^t3 7-l/-f-<i)ffllE«fX<<)t2;i/P3n:«ftjffli8!a)55fitaAU. 
8(ileJ«ftllBll8i5»)S'f<?)IIBi8C«At2 1t£^tS!llESS{9H2;KC^Alb. 
l!!llB«»Ot2 4.V8»J*«ll>lt)J«Pa5t«^feg»««<9ttltA*U, 

l8c«At?u>;i^S!(^t?)te^«A^3S. 

c a >K Ji 1 0 ] 

si5KJi9ciEU;«i))ftfe^^A:s»!cayiiT, s(iieist»itifiii^o)'f>f-^>zt3ii 
suTifflB8<?)afflmstiBisr^c'i:ti^si[vt?Jifi^«A^a. 50 
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[fil^jR 1 1 ] 
[ 0 0 0 1 ] 

AtZxl/7Kn7Ku-«/3>l5IJjrJsZ*SliailIClBt?. 

[ 0 0 0 Z ] 10 

7-Y>« U. K^:tt^1[) K4^7 4=yy'?X-7i?9. »694#, «227~2 
771 (1 782) ;T. Y. y»>7« A'f:?r7'f->"y9X-'/r-;'-;i., 160#. 
S!277~306S(1771) ;J. C. 0'(-r{-.yr-:tn,-ii}\,-A^t^^ 
XK'J-, 5551^. S5426~435H (1 778)#8I) . C<?)«fl5tt«a<?)ig<?>X 

. iRBil»Jih5fi1'<9«-^ ( itfe ^ 1 ffj <t ^ ) tlBIIIiSPJIC«At I ^5*7?) 9 > ■Ib^tSJQa 20 

-?ltfe^^A»*t^Sl)IfflS8C?^bUI3:bBrffil)i5a3.*)*<9^iJj^>t*)iffleH*^;S<^ 

flcti. xfgafi6ttm«E^<i)^i5S (cm) roj:^-zms&c»mtiijms (kv) t 

«E«tZ. C <?)mffi^tt U t)*>> ? l^as t U , E = k V/ c m ©1« >: « I . SiBB 

B8l^il^9x^^7^□3^^-v^><^)fed;)<^)H^<^)Ea^?l^?^stsuTu^. utittia so 
)i^^m^mmtimmit y( 7:rc^itwib-z^{tt 1 . ?LS«!i<9iaBB8tt«s«iici*2 o o 

V/ c m» H a k V/ c m ©«^?^S t V 1 1 . fg^Tti ? ^^?9!tf ttt* > iBBIi2t<)a 
S^tt«C J; -5 TJ^iSrtl 3 . l^ttiHK?. )iZ«^S-?J) 2 C ^Z^M* U I). JifJa 
l^?afittlBlil8<?)»lif 1 1 ^ H U , <&m^7B;«jS*»1&l). 

1^^, J; in 111 Si tt , a-^QlH, ifllC)tfe^«A3a*'*>iH*<9S^^ft t«u 

ffi1gi!)A;i'X7'U-K>(uniPol0L^' osccllatln?- Pulse t 
^(xln).iP)3nl*j5iffi}Ri()Ail/77-U-(->(tcPoioL)' osc illa,t 
in^ Pulse t)"CLln)»f)i«rti3.A;PXgttl07>r7a»t^»J100 
iSr^, ^^^^S. a;!. X^aitiBttfflliSa^ A y 7 7 JBISIC 

«AtZ51-3R«^^<9^'f7'CJ;oT^5i?. 

XU9 l>07KU-V3>»tt IL«iHBB8C?h*<lt<2>DNAtai)»¥7«At?^ft-?if> 
. -?^(9^ffit 2 !§SglcaBiS<?)!a5g)S^«Ar-^ ?= D NAt AH, S5g)fi + (C5¥J& 
Ufelffli8lCiS>m5A;i/7*/tt5IUTlIB3KCiliiJLtSt!'UW, COaiaJLtaUT51 
*tt<?)DNAtIlBSWC«AUJ;T>:i)7fc<i)-?5)Z. 

C9XU9hO*l/-5/3>9iSk<?)IIStt. ^<<?)t<?)»5lilBr*l735r';, ■W^WA'C^f 50 
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7y|=(Bio RoLot.)tt»<?)V'->A;n/--ll(Gene Pulsed II; 
as>«) « •s»srFm<?)GTE-i, f - 3y ^t^ot' - z o o o ft j^z/^m? cLs 

XU9hO7KU-5/3>0^)£tt. •KJ^Ct3:±iB7'7X$HDNA (1-1 OOU^/fnl 
) V±lEJft«lfflfliS (1 O' -1 O^HBlfi/tnl) tSt'K-PB8Ay77-#<9)fi»« 
ft'f'ICSJSU. CtlC«SlA;i.Zt«PA3U77-7Z§KDNA(Jh3R)te9-) tSBiStlC 
«A t 2 . 

iaA;i'Z«iill3:. 22-1 000uF<?)D>T'>1^-tfct?l|-7100-500V/c 

m<?)t3«Blffi<?)iaA;i/77epiDt?<?)t^»)i7<h2. 

[ 0 0 0 3 ] 

«t*, A^l. XfeS^llC»«6U ^^ffittHtr ft, ll«^»SS6+ a y h t ai U Aft U 
TXU 5 f- DTK U -5/ 3 >5l5St<7-3 Tll^. C<2)*.<^. 1 11 <5 » "? 1 iSS O tt ^ « 

tt^flatt^^5K4))^ftljt^K^'>^;^-?ttllfflw-?tt^^ll. 

t2K^<^JSl&f««tt<l)|ia±tHaft«l)Vll?|iSIH»r<f)ofe. 

4tt>&&fS%l^«l^^^t^*f^i»f'i. -euTa^(<)jt€^t«Atic>:ic<fc';jBi39 

[ 0 0 0 4 ] 

[iSHt HJj^t I ;fed^<9¥®] 

ffi^?i8ttgi£ufeqiaiffitffliiTi»ft'jaicTafi^t«At?iiita«tie9 

[ 0 0 0 5 ] 

;uW<9lffli8lc5S^c^ t^At ? mffl>: , ±12 7-1/ - K ±ffi«ffi^r<fc6f 2afflc!)«ffi|sl± 
<?)«J^ffllt»!J)tttII6»a3V. 5t!Pf«A<PBJ<?)±le7*U-htb <l*±lellll8!a5S5fi 

ic>3t2±iEiffi<9ffiitA:^jtit±ie»»tsij«Pt3syap8n>:t*o.ite^t±ie^ 
«t I . 

[ 0 0 0 6 ] 

|alBt#!Sl^^*«lS<?>^i,, ±l2ie»llld;V«3SJf-&±IC{!yhrft*.7-U-h 
ft. SlJS&'Jf^lSCo fiOitlSSlItfr^ffllORH© J: 7 IC 2«<?)«tt»P-5&ffi8tt« 

[0007] 

*fgBBlC J;ftB:, ^IR^ftjiQS, iS£^«Al*ff iiffifi«»ofilfl(C « . JIB §8 ^ <?) x 1/ 7 

i~07i;u-5/3>cj;ii6e^«AS«tJa?*teicfi7c^»f-f3=i. 

[ 0 0 0 8 ] 
[f!9«<9Slig<4)r#JS] 

JS«SBi8CXU7Kn7RU-5/3>CJ:';DNA»r>i-t«At2*»»*Ull»r. ^<Dl5 
)*tti!l«TCi)J;?ICff7CVt>fai«3. tSft)St5JfellSlVbfeffll§8tAy77-n:i O' - 
1 0^ 1i/m I ^JSU. ±3iC!)^)*-?2pffiUfeDNAtBi;rtO. 0 1 U^/m I -1 00 
u ^ / m I . » * U < tt 0 . 1 - 5 0 u ? / m I Aft T 4 U (3: >i < Su;s.l^^,xu 
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"Ulnsec-l OOOmsec, OV/cm-l OOOkv/cmtffli) 

ZCYZ^ifiX?. ^aA^l/X2^1^SlS300-600V/cm9^e. i^SSlI 0-5 
0 m S e c V ti I . mffitSkSUfefiR (ffil^tttflPAr iifetf) oil!) 

iitll«3i)fr. a^. mffi^fa 0. l-3tnm, »SU<ttO. 5-2mm. AJUXtiS 
0-500US. »*U<tt50-200US, A;uxajsi-80kv/om. »*u 
<tt3-7kv/cm. A;1/ZE1SX1-1 511. »*L<tt1-1 0 d ©KH-f C V 
t^HiJRl. ;iii«Xl/9K07KU-V3>*ftttJBi8«^Ay77-*#CJ;';il<^» 10 

tSimn^jDc 2 mm CD y>(-ytmMt J :&,cnimf r y jx-n-d-i^wst it 1 . ^mm 

7- Xfl'Jltttt-!^ >7- 'J >7hU-A>Hy>7llllCJ;VXYZ»<?>3»J*^filC{fJfiP 
rtLi-?->7-;i.7-u-KVSltti:Tffli)iii,, ■9->7-;i.l~7-l/-^tAU73»!7t;:^l5l 

? K □ U - 5/ 3 >©*att« t IHS t ? . 7-Xffly«ttl3:«ll»77«fflr 3 J£.4». Ig 20 

ffil^«®ta**<l»St-?iiCfl«lfi56a»fit«iitfeX9/-;i.«J;&fAy77-<9 

02I3:XI/ 7 f-a7ltU--7 3><?>rFSf^ISt/Tvl/fe0-?J)3. tSft7-l/-hd::VlsIiR<$. 
Ay77-73fe^UT»)S«aSlCS55tfe*eft]fflB8t-t2;KC«-aU. ^Alfie^ 
1*7-7 7 § f= D N A) »5fi»iD«b UT^^-HSCT 1, ■^<?)«>SftlIBIIiSlC»)iiJ* 

. > C - y > 7 US¥Stt , A yi/ Z ePiDlu 1* IC 3r I) T . ite^^Affilffi^S© -f > e 

-y>xt)ai';. «A>s&<9ffliis<2)«ftss t JO 2 fed;)© e z . cQ'f^c-y^ 
iffi^}f-&n:si^ttife7';-7-i.ixYZ«i!)Sy«i8nt^LT3»j7c^iRi(c«ibqi«g 

■7 9)2 . 7-X«'Jl«Ett?f^m#<l:';ft31^>7';i'7-U-hC»lU7iilr4ll. Cft 
0 4 13: ^ffi«it<() -•Kit SPIffllCyTv U ? . qj » Iffitt Iffi S'J flP fii . iai6»flJ, « 

ffi^*5i^S- ^tt<iyv--cj:')iimtvi&7ti. mmmt n Jincixxt itz . 7-7 40 

»Ar llfe7-7#jmffiQ-fin«'ttJBll8»555SV^ICKttU TIJ ? . CtLlOiU. ^ftl 

ffitt^ia^55AD«^lct!;nc^5ALTlii^S5555S^:^^l^ttI.7-7^HlJlffi>:°^»l^ffil3:. 
=5-'9Xtfssm)i^zw^i)mn-im^t z . $fe. ^8H2 m«E^Q!i8it lai^ 

0 5 (3:*f!Hfl-?ffl II ? Z qIS)mffi<9ff?^Sci)^5'J7i?) ? . * % bb o? :5 ^ c 3r 11 1 . mSftl^ffi 

(1 ) 1 *il«S-?i?) ? . (2)S»ffl«CXU7l-a*l/-5/3>t<7-?l»Cffl 

11 mi 7 ff«!lffi7iM . ( 3 ) Ifft/Sir Z fe4/)Jfcttlt ffittritfef|-««ffi7iM . ( 50 
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4) ( 5 ) i^t/xir 2 Act ^tlfe, ( 8 ) Vtt8y<?>r#js<?)'0'j7i>) I . (4)tt««: 

mmt imo)0¥fC^t>V:-zBi&lX)C L P^tQ-^hl . (5) (4) V(Bl1$. 

t J -0 )i1f-ff 1 . ty,C. Rl»mffitt D N A^A], D NA»iO«<?)iBBIfiHJ95fi© ^ 

d;)ic8i!*t«:<?)«iet»H-?}Kj«ufe (3) 4;)aj^iHfi: i2;i.P3iiicffiitiB-?Mi! 

<9^ffit^SttllilC^tADU^ (4) 7-77S!^ffi: °rg)mffi^|Eii«ci$«;tai*^t3JK 

1* (4) >£|Q|«7^I#. C©«fiitt«l)»Tt«lSV U -71) I ^d/). -12 W }f A ff © 

mat «jiKt 3 mttttipftt , a-7k>, f ig<biR, ib. zt>u zo 

7-U-h<<)7\:cStJW^AIi9lii3»»5fitaSfeU. l<7«»-&V7XT^«»-&©±lCiaiU 
C0lff»B-frV7X¥»ft-&<l>«»tit'JflPlllC<t:';X«!l^l!o;i&fY«i:^fi]C!6U«Pt7C 

J^^ X h y A- V II -5 ;fe.!»S«Hll Y - ;& - , ^ /f > K I fltlJiS, 1 » fit 1 H 

i<i)?yffl«y, ffiSJ§:£:5 3iii±sE(j)«!)ci!i£rtisii. c^ic*^ u r li c°iiii^iffit 30 
liEiaiaiR^, f yy )\,7'[^ - 0: ] ma>mmi;kmmt 2 . ^9j;?«t->7-;i.7-u-i-(3: 

«ll^j^T^<?)t<?)7$)'K ■B!)Jtl*fi5ifi<97'l/-l>ti:©*Sfflll3C^»rTk?:i. flTJ^tt 
JPf V U -?l3:«iiiJT^-?iP> 3 C V: >: , «ffi»38t t * « t ft I* . a? U 7* 0 C U > ^ * 'J x f 
?^e«tt-?WSIfi,ttt t JKPtt t J; l)^fflX>5/*Z 7 y > 77^7 X f y ^7 

tI}tJiSS3«-ttt«-«3fe^t^*5!7^?.7-X«'J«tttt«iftJSi&f«ffl^ftC,fe^T«ffl 

0 t S t ? . 40 

;i>iPU*.f t > A-tt. X U 7 I- □ /K U - 5/ 3 > IS<51. Iffl 13 t - £ S S IC « o © C » 

ftiltt. lffit/$*PtZ», -r > A-tfflll7lfflJ5&f!^>7-;K95S^%4ai± 

ftt/1>iPti;c"i:CJ;o7fKSt3u>:»f-fr2. f-»'>A-tt. -C^^y?. t70> 
(Teflon) « 7-U + V77X (Plexi?-loLS) . VvX. T'^Zfy?. V 

ud>. □■/x*fe«:«!o>ftP5(;t}!Pftst'»fc^micsijpi:?-ti,«ii. if)ii*i'7i''f7*0iiei(i 

iPt ■? r^mt 1 Z Ytr-f^ 1 . »SU<I3:. fr^A-ttar^Xt^ltt/ltyz^UTK^^^ 
« 3 . 

«At?ai(!PH*, Itfe^. 1&«^^#XU 9 I- 3 >75iA°n!gfte<?)Vr I . * 50 
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fe. Ti^<^)sl^s^9J-^l3:K$□K•>tt^^ie«*afi« (gfp) t«Au*.Heia,iffl 

IC7-Dt--?-aJffito«irTPCRJitlUfelllDNA;j&»^S)JRNA. SftSCiPfSX 
QtR N A-?^ -» T t A II . 

>l«.T<?)ffJlCJ:';*56aH0llS6r#jSfflltJ;';tftttlCs!iHfltZ. 

H e I OLifflliStt 3 7t:5«--?h VT-vy -ED T AJOaiCfc V y r - U JE® J; fJK 

rtt^e^. 1 5 0 0 )- p m 5 «--?aBiaiR u fe. c on. SBflStt K - p B 8 t 11 T ■ i 

XI 07ffl/ml >;«IJ;>»»Ufe. 1 Z-t^x^UQiBBiiSJiftfflT-U-l-clieHela. 

ffli8!a»)St2mir-5«-)lb;fe. U<9^5SI)filc. 7-Dt-'5'-'i;UTCMV. ^K^ltfi 
^^U-ZGFPlte^3irJ;Z>^'-$*-'5'-'i;b-78V40t*tl7-=7X$PDNA 
PQB I 25 (TO-KolRol) t1 OUtJ*iOU, ^tfB^-S/tiPU*.. -^©tSlffiJIf 

iSC^ene Pulsed- I I ) ic EL S <i) 2 * 1 «1£ t »«6 U . ^ t i2 /I. W S luS 
t^PAJUfe. -^^a, 1'?xA.^'; 800uF<?)D>7»>-!^-t^l)T250V/cm© 

h ^- -V 3 > ^btft^t 7 c V c<fc S)B&7?^ 7 . A;i/X«Pin«i. ftfi^^A^iifeffl 

iBt*f U llJfiftraT-U - h IC^Ufe. 4t:-? 5 «-^/^iPlS, DMEMJfiWFBS (-) 9 
mltJ0%T^JI-?5«'^ SU.FBStl/lOSliG^felS, Xl-l' ^ y ^ x'K 

2 48tSJS««. t-5.T<D':7x^l/-?GFPtfS5iU^S.ailfi2^S«mfe. 
[ 0 0 0 9 3 

[ f§ <?) s ] 

^^$^<i)#ssjte^«At^RF«v«3cvicj:v»«-fa««»e^«A«iatRr«v 

[ 0 H 9 fits H « sli « ] 

[02 3 *!ftSF0XUi7 hD7lCU-V3>caTritl-»<?)ff?!JlSt/Tvt07iM. 
[033 *!ttl^C3iritl2«^8i<biai9ffi»r#SStrvL femffi«fi0 7af) 2 . 
[043^!|fl1'C^it?2 ^li^blffi9fiE^r^1fit ^SBICmU ^Iffi^l^^HQT^i^ 7 . 
[053 *!^ffFICJiritlRlib«ffi<95(V??PlltffJ>TvUfe07'J)2. 
[063*!HffFIC?irit37-X«y«ffi©ll';T2P«te'jmL>fe07y>2. 
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[0 5] [SI 6 ] 




